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(54) UQUID CRYSTAL DISPLAY DEVICE AND DRIVING METHOD THEREFOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve picture quality by preventing ghosts and 
vertical stripes from occurring by sequentially generating sampling pulses which are 
not made to overlap switches connected with the same video signal line but are made 
to overlap adjacent switches. 

SOLUTION: Switches SW1-SW4 each of a sampling switch group 16 are driven by 
generating the sampling pulses Vh1-1, Vh1-2, Vh2-1, Vh2-2 which are made not to 
overlap a switch connected with the same video signal but are made to overlap a 
switch adjacent to the sampling group 16. In such a manner, since video signals are 
not interfered with each other between different signal lines, the video signals are 
settled without occurrence of ghosts, and moreover since the video signals are not 
influenced by potential fluctuation of the signal lines vertical stripes do not occur. 
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CLAIMS 



[Claim(s)] 

[Claim 1] n video-signal lines which input independently n video signals (n is two or 
more integers), respectively, The 1st driving means to which a pixel carries out 
sequential actuation of the picture element part which it comes to arrange in the 
shape of a matrix per line, The sampling switch group connected between each of said 
n video-signal lines by making n signal lines into a unit to each of the signal line wired 
for every train of said picture element part, It is not made to overlap to the switch 
connected to the same video-signal line among each switch of said sampling switch 
group. The liquid crystal display characterized by having the 2nd driving means which 
carries out sequential generating of the sampling pulse made to overlap to an adjoining 
switch, and drives each switch in order. 

[Claim 2] It is the liquid crystal display according to claim 1 characterized by 



supporting said phase of the sampling pulse in which two or more Gentlemen phases 
of the video signal of a system are generated from said 2nd driving means. 
[Claim 3] In the liquid crystal display with which a pixel carries out sequential 
actuation of the picture element part which it comes to arrange in the shape of a 
matrix per pixel for every line As opposed to each of the signal line into which n video 
signals (n is two or more integers) were independently inputted through n video-signal 
lines, respectively and which was wired for every train of said picture element part 
About the sampling switch group connected between each of said n video-signal lines 
by making n signal lines into a unit The actuation approach of the liquid crystal display 
characterized by driving in order by the sampling pulse which was not made to overlap 
to the switch connected to the same video-signal line among each switch, but was 
made to overlap to an adjoining switch. 

[Claim 4] It is the actuation approach of the liquid crystal display according to claim 3 
characterized by supporting said phase of the sampling pulse in which two or more 
Gentlemen phases of the video signal of a system are generated from said 2nd driving 
means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the dot order which carries out sequential actuation of each 
pixel by which especially this invention has been arranged in the shape of a matrix 
about a liquid crystal display and its actuation approach per pixel at every line (line) — 
it is related with the active matrix liquid crystal display and its actuation approach of 
an actuation [ degree ] method. 
[0002] 

[Description of the Prior Art] In the active matrix liquid crystal indicating equipment, it 
usually has the composition that the thin film transistor (TFT:thin film transistor) was 
used as a switching element of each pixel. An example of the configuration of this 
active-matrix mold TFT-liquid-crystal display is shown in drawing 5 . Here, since it is 
easy, the case of the pixel array of four-line four trains is taken and shown in the 
example. 

[0003] In drawing 5 , the pixel 101 is arranged in the shape of a matrix at each of the 
gate lines Vg1-Vg4, and the intersections of signal lines sig1-sig4. This pixel 101 has 
the thin film transistor TFT by which the gate electrode was connected to the gate 
lines Vg1-Vg4, and the source electrode (or drain electrode) was connected to signal 
lines sig1-sig4, respectively, and the composition of having the retention volume Cs 



with which one electrode was connected to the drain electrode (or source electrode) 
of this thin film transistor TFT. In addition, about liquid crystal cell LC, it is omitting 
here for the simplification of a drawing. As for this liquid crystal cell LC, that pixel 
electrode is connected to the drain electrode of a thin film transistor TFT. 
[0004] In this pixel structure, the counterelectrode of liquid crystal cell LC which is 
not illustrated and the electrode of another side of retention volume Cs are 
connected to the Cs line 102 in common between each pixel. And predetermined 
direct current voltage is given to the counterelectrode of liquid crystal cell LC which 
is not illustrated, and the electrode of another side of retention volume Cs as a 
common electrical potential difference Vcom through this Cs line 102. 
[0005] The scanning driver 103 performs processing which scans the gate lines 
Vg1-Vg4 sequentially to every 1 vertical period (1 field period), and chooses a pixel 
101 as it per line. On the other hand, the source driver 104 performs processing which 
writes the video signal 1 and video 2 inputted by two lines to the pixel 101 of the line 
which carried out the sequential sampling and was chosen by the scanning driver 1 03 
in every 1 level period (1 H). 

[0006] In this source driver 104 specifically Sampling switches sw1-sw4 are 
connected by turns between each signal lines sig1-sig4 of a picture element part, and 
each video-signal line 105-2,105-1 which inputs a video signal 2 and video 1 
independently, respectively. These two sampling switches sw1-sw4 become a pair at 
a time, answer the sampling pulses Vhl and Vh2 outputted sequentially from each 
transfer stage 106-1,106-2 of a shift register, and carry out sequential ON. 
[0007] In the active-matrix mold TFT-liquid-crystal indicating equipment of the 
above-mentioned configuration, on the occasion of the point sequential actuation, 
conventionally, the mutual pulse overlapped and twisted the sampling pulses Vhl and 
Vh2 outputted sequentially from each transfer stage 106-1,106-2 of a shift register 
(Non-Overlap), and was generating them like so that clearly from the wave form chart 
of drawing 6 . This is because interference of a video signal will arise since sampling 
switches swi and sw2 and sampling switches sw3 and sw4 will be in an ON state 
simultaneously temporarily in connection with sampling pulses Vhl and Vh2 
overlapping when it is this example and a ghost will be caused by this, if the adjoining 
sampling pulse overlaps. 
[0008] 

[Problem(s) to be Solved by the Invention] As mentioned above, when the adjoining 
sampling pulse does not overlap, as shown in the wave form chart of drawing 6 , a 
sampling pulse Vhl occurs, the writing of a video signal 2 and video 1 to a signal line 1 
and sig 2 is performed, the sampling switches swi and sw2 after termination write-in 
[ the ] turn off, and a signal line 1 and sig 2 becomes high impedance because sampling 
switches swi and sw2 turn on. A sampling pulse Vh2 occurs succeedingly after that, 
and the writing of a video signal 2 and video 1 to a signal line 3 and sig 4 is performed 



because sampling switches sw3 and sw4 turn on. 

[0009] Here, in each of a pixel 101, parasitic capacitance cl exists between the 
source / drain electrode of a thin film transistor TFT, and each of signal lines 
sig1-sig4. For this reason, if the writing to a signal line 3 and sig 4 is performed after 
write-in termination of the video signal 1 and video 2 to a signal line 1 and sig 2 and 
the potential of a signal line sigS changes, it will jump into the pixel by which this 
potential change is connected to the signal line sig2 through parasitic capacitance cl, 
and, only in delta Vsig, only the potential of the pixel concerned will change. 
[0010] In order that there may be no diving of potential change to the pixel connected 
to the signal line sigl at this time, potential change of delta Vsig in the pixel concerned 
is not produced. That is, potential change of this deltaVsig is produced only about the 
pixel connected to the signal line sig2 with potential change of the signal line sigS 
concerned at the time of the writing of the video signal video2 to a signal line sigS. 
Consequently, on a display screen, potential change of the pixel train of every other 
train serves as a vertical stripe, appears, and causes image quality degradation. 
[0011] When it generates so that from having mentioned above, and the acUoining 
pulse may not overlap the sampling pulse for a horizontal scanning in point sequential 
actuation While the ghost caused by interference of a video signal is removable, it 
originates in the parasitic capacitance cl between the source / drain electrode of a 
thin film transistor TFT, and each of signal lines sig1-sig4. When the potential change 
at the time of the writing of the video signal of a certain signal line jumps into the next 
signal line, a vertical stripe will occur. 

[0012] The place which this invention is made in view of the above-mentioned 
technical problem, and is made into the object is to offer the liquid crystal display 
which was not made to generate a ghost, but moreover removed the vertical stripe, 
and aimed at improvement in image quality, and its actuation approach. 
[0013] 

[Means for Solving the Problem] In the liquid crystal display with which a pixel carries 
out sequential actuation of the picture element part which it comes to arrange in the 
shape of a matrix per pixel for every line in this invention in order to attain the 
above-mentioned object While inputting independently n video signals (n is two or 
more integers) through n video-signal lines, respectively The sampling switch group 
with which it comes to connect a switch between each of n video-signal lines, 
respectively is prepared by making n signal lines into a unit to each of the signal line 
wired for every train of a picture element part. While carrying out sequential actuation 
of the picture element part per line, about a sampling switch group It is made to drive 
in order by the sampling pulse which was not made to overlap to the switch connected 
to the same video-signal line among each sampling switch, but was made to overlap to 
an adjoining switch. 

[0014] Thus, since the sampling switch which is generating a sampling pulse so that it 



may not be made to overlap to the sampling switch connected to the same 
video-signal line, and was connected to the same video-signal line will not be in an ON 
state simultaneously, a video signal does not interfere each other between different 
signal lines. Moreover, even if it is generating a sampling pulse so that it may be made 
to overlap to the adjoining sampling switch, and parasitic capacitance exists between 
the source / drain electrode of each pixel transistor, and each of a signal line, though 
potential change of the signal line through this parasitic capacitance jumps into the 
next signal line, since that signal line is in a low impedance, it is not influenced [ that ]. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail with reference to a drawing. 

[0016] Drawing 1 is the circuit diagram showing the example of a configuration of the 
active-matrix mold TFT-liquid-crystal display of the point sequential actuation 
method concerning the 1st operation gestalt of this invention. Here, since it is easy, 
the case of the pixel array of four-line four trains is taken and shown in the example. 
[001 7] In drawing 1 , the pixel 1 1 is arranged in the shape of a matrix at each of the 
gate lines Vg1-Vg4, and the intersections of signal lines sig1-sig4. This pixel 11 has 
the thin film transistor (pixel transistor) TFT by which the gate electrode was 
connected to the gate lines Vg1-Vg4, and the source electrode (or drain electrode) 
was connected to signal lines sig1-sig4, respectively, and the composition of having 
the retention volume Cs with which one electrode was connected to the drain 
electrode (or source electrode) of this thin film transistor TFT. In addition, about liquid 
crystal cell LC, it is omitting here for the simplification of a drawing. As for this liquid 
crystal cell LC, that pixel electrode is connected to the drain electrode of a thin film 
transistor TFT. 

[0018] In this pixel structure, the counterelectrode of liquid crystal cell LC which is 
not illustrated and the electrode of another side of retention volume Cs are 
connected to the Cs line 1 2 in common between each pixel. And predetermined direct 
current voltage is given to the counterelectrode of liquid crystal cell LC which is not 
illustrated, and the electrode of another side of retention volume Cs as a common 
electrical potential difference Vcom through this Cs line 12. In addition, the Cs line 
102 has a resisted part RCs between each pixel of acjjacent right and left. 
[0019] The scanning driver 13 which is a vertical-drive circuit performs processing 
which is arranged on the left-hand side of a picture element part, scans the gate lines 
Vg1-Vg4 sequentially for every 1 field period, and chooses a pixel 1 1 per line (line), the 
video signal 1 and video 2 which the source driver 14 which is a level actuation circuit 
is arranged on the other hand at a picture element part upside, and is inputted by n 
lines (n is two or more integers), for example, two lines, — 1 — a sequential sampling 
is carried out for every H, and processing written in to the pixel 1 1 of the line chosen 
by the scanning driver 13 is performed. 



[0020] Specifically in this source driver 14, two video signals 1 and video 2 are 
inputted through two video-signal lines 15-1 and 15-2. Moreover, sampling switches 
sw1-sw4 are connected by making two signal lines into a unit to each of the signal 
lines sig1-sig4 wired for every train of a picture element part between two 
video-signal lines 15-2 and each of 15-1. That is, the end is connected to each of 
signal lines sig1-sig4, the other end is connected by turns to two video-signal lines 
15-2 and 15-1, and sampling switches sw1-sw4 constitute the sampling switch group 
16. 

[0021] The shift register (each transfer stage 17-1, 17-2, 17-3, 17-4) is further 
prepared in the source driver 14. From each transfer stage 17-1 of this shift register, 
1 7-2, 1 7-3, and 1 7-4, as shown in the timing chart of drawing 2 , the level start pulse 
Hst is answered and a sampling pulse Vh 1-1, Vh 1-2, Vh 2-1, and Vh 2-2 are 
outputted in order synchronizing with the level clock CK. In addition, the level clock 
CK used with this equipment is set to the clock CK (see drawing 6 ) (a period is tau/2) 
twice the frequency of level used with equipment conventionally shown in drawing 5 . 
[0022] Each transfer stage 1 7-1 of a shift register, 1 7-2, 1 7-3, the sampling pulse Vh 

1- 1 outputted from 17-4, Vh 1-2, Vh 2-1, and Vh 2-2 are given to each sampling 
switches sw1-sw4 of the sampling switch group 16, respectively. Here, the mutual 
phase relation of these sampling pulses Vh 1-1, Vh 1-2, Vh 2-1, and Vh 2-2 is 
explained. 

[0023] In each transfer stage 17-1 of a shift register, 17-2, 17-3, and 17-4 In 
generating a sampling pulse Vh 1-1, Vh 1-2, Vh 2-1, and Vh 2-2 So that it may not be 
made to overlap to the switch connected to the same video-signal line among each 
switch of the sampling switch group 1 6 (Non-Overlap) but may be made to overlap to 
an adjoining switch A sampling pulse Vh 1-1, Vh 1-2, Vh 2-1, and Vh 2-2 are 
generated. 

[0024] Namely, the inside of each switch of the sampling switch group 16, The 
sampling pulse Vh 1-1 and Vh 2-1 which are given to the sampling switches swi and 
sw3 connected to the video-signal line 15-2, The sampling pulse Vh 1-2 and Vh 2-2 
which are given to the sampling switches sw2 and sw4 connected to the video-signal 
line 15-1 do not overlap mutually. The sampling pulse Vh 1-1, Vh 1-2 and Vh 1-2, Vh 

2- 1 and Vh 2-1, and Vh 2-2 which are given to the adjoining sampling switches 
sw1-sw4 so that it may overlap mutually A sampling pulse Vh 1-1, Vh 1-2, Vh 2-1, and 
Vh 2-2 are generated. 

[0025] Specifically, a sampling pulse Vh 1-1, Vh 1-2, Vh 2-1, and Vh 2-2 have 
respectively the relation from which the phase shifted by the half-clock of the level 
clock CK so that clearly from the timing chart of drawing 2 . Thereby, a sampling pulse 
Vh 1-1, Vh 1-2 and Vh 1-2, Vh 2-1 and Vh 2-1, and Vh 2-2 serve as phase relation on 
which it overlaps mutually by the half-clock of the level clock CK, and a sampling 
clock Vh 2-1 takes action on to the timing of falling of a sampling pulse Vh 1 -1 , and a 



sampling clock Vh 2-2 takes action to the timing of falling of a sampling pulse Vh 1-2. 
[0026] Moreover, it is set up so that it may become the phase relation also about two 
video signals 1 and video 2 inputted in connection with a sampling pulse Vh 1-1, Vh 
1-2 and Vh 2-1, and Vh 2-2 having the relation from which the phase shifted by the 
half-clock of the level clock CK. That is, a video signal video2 has the relation which 
was in the phase by the half-clock of the level clock CK to a video signal videol. 
[0027] Next, actuation of the active-matrix mold TFT-liquid-crystal indicating 
equipment of the point sequential actuation method of the above-mentioned 
configuration is explained with reference to the timing chart of drawing 2 . 
[0028] First, if a scan pulse is outputted from the scanning driver 13 to the gate line 
Vgl, this scan pulse will be impressed to the gate electrode of the thin film transistor 
TFT of each pixel of an one-line (one line) eye through the gate line Vgl. On the other 
hand, from each transfer stage 17-1 of a shift register, 17-2, 17-3. and 17-4, a 
sampling pulse Vh 1-1, Vh 1-2, Vh 2-1, and Vh 2-2 are outputted in order with the 
phase relation shown in drawing 2 . 

[0029] In this horizontal scanning of the 1st line, a sampling pulse Vh 1-1 starts first. 
Then, a sampling switch swi will be in an ON (close) condition, and a video signal 
video2 will be written in a signal line sigl through this sampling switch swi. Next, a 
sampling pulse Vh 1-2 starts after the half-clock of the level clock CK. Then, a 
sampling switch sw2 will be in an ON state, and a video signal videol is written in a 
signal line sig2 through this sampling switch sw2. 

[0030] Furthermore, a sampling pulse Vh 2-1 starts at the same time a sampling pulse 
Vh 1-1 falls after the half-clock of the level clock CK. Then, a sampling switch swi will 
be in an OFF (open) condition, the writing of the video signal video2 to a signal line 
sigl is completed, instead, a sampling switch sw3 will be in an ON state, and a video 
signal video2 is written in a signal line sig3 through this sampling switch sw3. 
[0031] Furthermore, a sampling pulse Vh 2-2 starts at the same time a sampling pulse 
Vh 1-2 falls after the half-clock of the level clock CK. Then, a sampling switch sw2 will 
be in an OFF state, the writing of the video signal videol to a signal line sig2 is 
completed, instead, a sampling switch sw4 will be in an ON state, and a video signal 
videol is written in a signal line sig4 through this sampling switch sw4. 
[0032] By the above actuation procedure, two video signals 1 and video 2 are written 
in each pixel by turns in point sequential to each pixel of the 1 st line synchronizing 
with each transfer stage 1 7-1 of a shift register, 1 7-2, 1 7-3, the sampling pulse Vh 
1-1 outputted sequentially from 17-4, Vh 1-2, Vh 2-1, and Vh 2-2. Writing is 
performed by the procedure with the same said of the 2nd line, the 3rd line, and the 
4th line. 

[0033] As mentioned above, it sets to the active matrix liquid crystal display of a point 
sequential actuation method. In generating a sampling pulse Vh 1-1, Vh 1-2, Vh 2-1, 
and Vh 2-2 By having made it not make it overlap to the switch connected to the 



same video-signal line among each switch of the sampling switch group 1 6 Since a 
sampling switch swi, and sw3, sw2 and sw4 will not be in an ON state simultaneously, 
a video signal does not interfere each other between different signal lines (between 
signal lines sig [ sigl and ] 3, between sig2 and sig4), therefore a ghost does not occur. 
[0034] Moreover, by having made it make it overlap to the sampling switch which the 
sampling switch group 16 adjoins in generating a sampling pulse Vh 1-1, Vh 1-2, Vh 
2-1, and Vh 2-2 When the writing of the video signal video2 to a signal line sig3 is 
considered, even if the potential of the signal line sig3 concerned changes with those 
writing, since this time amount has a sampling switch sw2 in an ON state, a signal line 
sig2 is in a low impedance. 

[0035] [ as shown in drawing 1 , when parasitic capacitance c1 exists by this between 
the source / drain electrode of the thin film transistor TFT of each pixel 1 1 , and each 
of signal lines sig1-sig4 ] Though potential change of a signal line sig3 jumps into a 
signal line sig2 through this parasitic capacitance c1 , when a signal line sig2 is a low 
impedance, the potential of a signal line sig2 does not change in response to that 
effect. Therefore, the vertical stripe which was the technical problem of the 
conventional technique does not occur. 

[0036] Drawing 3 is the circuit diagram showing the example of a configuration of the 
active-matrix mold TFT-liquid-crystal display of the point sequential actuation 
method concerning the 2nd operation gestalt of this invention. Here, since it is easy, 
the case of the pixel array of four-line eight trains is taken and shown in the example. 
Moreover, with this operation gestalt, the case where four video signals 1 , 2, 3, and 
video 4 are applied to the liquid crystal display considered as an input is taken for the 
example. In addition, about the structure of a picture element part, it is completely the 
same as the case of the 1 st operation gestalt, and the same sign is attached and 
shown in drawing 1 and an equivalent part among drawing. 

[0037] In the active-matrix mold TFT-liquid-crystal indicating equipment of the point 
sequential actuation method concerning this 2nd operation gestalt, the configuration 
of the source driver 24 differs from the liquid crystal display concerning the 1st 
operation gestalt. Hereafter, the concrete configuration of this source driver 24 is 
explained. 

[0038] Four video signals 1 , 2, 3, and video 4 are inputted through four video-signal 
lines 25-1, 25-2, 25-3, and 25-4. Moreover, sampling switches sw1-sw8 are 

connected with each of four video-signal lines 25-1 , 25-2, 25-3, and 25-4 in between 
by making four signal lines into a unit to each of the signal lines sigl -sigS wired for 
every train of a picture element part. That is, one edge each of sampling switches 
sw1-sw8 is connected to each of signal lines sigl-sigS, and each other end of 
sampling switches sw1-sw4, and sw5-sw8 is connected to four video-signal lines 
25-1, 25-2, 25-3, and 25-4, respectively. 

[0039] The shift register (each transfer stage 27-1. 27-2, 27-3, 27-4, 27-5, 27-6, 



27-7, 27-8) is further prepared in the source driver 24. From each transfer stage 27-1 
of this shift register. 27-2, 27-3, 27-4, 27-5, 27-6, 27-7, and 27-8, a sampling pulse 
Vh 1-1, Vh 1-2, Vh 1-3, Vh 1-4, Vh 2-1, Vh 2-2, Vh 2-3, and Vh 2-4 are outputted in 
order. And these sampling pulses Vh 1-1, Vh 1-2, Vh 1-3, Vh 1-4. Vh 2-1, Vh 2-2, Vh 
2-3, and Vh 2-4 are given to sampling switches sw1-sw8, respectively. 
[0040] In generating a sampling pulse Vh 1-1, Vh 1-2, Vh 1-3, Vh 1-4, Vh 2-1, Vh 2-2, 
Vh 2-3, and Vh 2-4 Each transfer stage 27-1 to 27-8 of a shift register So that it may 
not be made to overlap to the switch connected to the same video-signal line among 
sampling switches swI-swB but may be made to overlap to an adjoining switch A 
sampling pulse Vh 1-1, Vh 1-2. Vh 1-3. Vh 1-4, Vh 2-1. Vh 2-2. Vh 2-3. and Vh 2-4 
are generated. 

[0041] that is The sampling pulse Vh 1-1 given to the switches swi and sw5 
connected to the video-signal line 25-4. Vh 2-1. the sampling pulse Vh 1-2 and Vh 
2-2 which are given to the switches sw2 and sw6 connected on the video-signal line 
25-3. The sampling pulse Vh 1-3 given to the switches sw3 and sw7 connected to the 
video-signal line 25-2. Vh 2-3, and the sampling pulse Vh 1-4 and Vh 2-8 which are 
given to the switches sw4 and sw8 connected on the video-signal line 25-1 A 
sampling pulse Vh 1-1, Vh 1-2, Vh 1-3, Vh 1-4, Vh 2-1. Vh 2-2. Vh 2-3, and Vh 2-4 
are generated so that it may not overlap mutually. 

[0042] Furthermore The sampling pulse Vh 1-1, Vh 1-2 and Vh 1-2, Vh 1-3 and Vh 

1- 3, Vh 1-4 and Vh 1-4, Vh 2-1 and Vh 2-1, Vh 2-2 and Vh 2-2, Vh 2-3 and Vh 2-3, 
and Vh 2-4 which are given to the adjoining sampling switches sw1-sw8 A sampling 
pulse Vh 1-1, Vh 1-2, Vh 1-3, Vh 1-4, Vh 2-1, Vh 2-2, Vh 2-3, and Vh 2-4 are 
generated so that it may overlap mutually. 

[0043] Thus, four video signals 1 , 2, 3, and video 4 are also set to the active-matrix 
mold TFT-liquid-crystal display of the point sequential actuation method considered 
as an input In generating a sampling pulse Vh 1-1. Vh 1-2. Vh 1-3. Vh 1-4, Vh 2-1, Vh 

2- 2. Vh 2-3, and Vh 2-4 Each transfer stage 27-1 to 27-8 of a shift register By not 
making it overlap to the switch connected to the same video-signal line among 
sampling switches sw1-sw8, but having made it make it overlap to an adjoining switch 
By the same actuation principle as the case of the 1 st operation gestalt. a ghost is not 
generated and. moreover, a vertical stripe can be removed. 

[0044] In addition, it sets in this 2nd operation gestalt. By giving a sampling pulse Vh 

1-1, Vh 1-2, Vh 1-3, Vh 1-4, Vh 2-1, Vh 2-2, Vh 2-3, and Vh 2-4 to each of sampling 
switches swi, sw2, sw3, sw4, sw5, sw6, sw7, and sw8 Although sampling switches swi, 
sw2, sw3, sw4, sw5, sw6, sw7, and sw8 are driven separately, it is not limited to this 
configuration. 

[0045] The configuration of the modification is shown in drawing 4 . Two sampling 
switches swi, sw2, sw3, sw4, sw5, sw6, sw7, and swB are made into each pair so that 
clearly from this drawing. Namely, a sampling switch swi, sw2 and sw3, sw4 and sw5. 



and sw6, sw7 and sw8 are made into a pair. On the other hand, a shift register is 
constituted from four steps of transfer stages 37-1 , 37-2, 37-3, and 37-4, and it is 
made to output a sampling pulse Vh 1-1, Vh 1-2, Vh 2-1, and Vh 2-2 in the source 
driver 34 from these transfers stage 37-1, 37-2, 37-3, and 37-4. 
[0046] In generating these sampling pulses Vh 1-1, Vh 1-2, Vh 2-1, and Vh 2-2 So 
that it may not be made to overlap to the sampling switch connected to the same 
video-signal line among sampling switches sw1-sw8 but may be made to overlap to an 
adjoining switch By generating a sampling pulse Vh 1-1, Vh 1-2, Vh 2-1, and Vh 2-2, a 
ghost is not generated and, moreover, a vertical stripe can be removed. Moreover, 
since the number of stages of a shift register is made in half [ in the case of the 2nd 
operation gestalt ], simplification of the circuitry of a source driver can also be 
attained. 

[0047] In addition, although each above-mentioned operation gestalt took and 
explained the case where the numbers of systems of the video signal to input were 
two lines and four lines to the example, when it is three lines, it can apply to the basis 
of the basic principle of each operation gestalt mentioned above also to five or more 

cases similarly. 

[0048] Moreover, although the case where it applied to the liquid crystal display which 
carried the analog interface actuation circuit which considers an analog video signal 
as an input, samples this in the above-mentioned operation gestalt, and drives each 
pixel in point sequential was explained A digital video signal can be considered as an 
input, after latching this, it can change into an analog video signal, and it can apply to 
the liquid crystal display which carried the digital interface actuation circuit which 
samples this analog video signal and drives each pixel in point sequential similarly. 
[0049] 

[Effect of the Invention] As explained above, according to this invention, it sets to the 
active matrix liquid crystal display of a point sequential actuation method. So that it 
may not be made to overlap to the sampling switch connected to the same 
video-signal line And by generating a sampling pulse and having made it drive each 
sampling switch so that it may be made to overlap to the adjoining sampling switch 
Since a video signal does not interfere each other between different signal lines, it is 
not necessary to generate a ghost. And though potential change of the signal line 
through the parasitic capacitance which exists between the source / drain electrode 
of each pixel transistor, and each of a signal line jumps into the next signal line, in 
order not to be influenced [ the ], Therefore, image quality can be improved 
substantially, without generating a vertical stripe. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the example of a configuration of the 
active-matrix mold TFT-liquid-crystal display of the point sequential actuation 
method concerning the 1 st operation gestalt of this invention. 

[Drawing 2] It is a timing chart for explanation of the active-matrix mold 
TFT-liquid-crystal indicating equipment of the point sequential actuation method 
concerning the 1 st operation gestalt of operation. 

[Drawing 3] It is the circuit diagram showing the example of a configuration of the 
active-matrix mold TFT-liquid-crystal display of the point sequential actuation 
method concerning the 2nd operation gestalt of this invention. 
[Drawing 4] It is the circuit diagram showing the example of a configuration of the 
active-matrix mold TFT-liquid-crystal display of the point sequential actuation 
method concerning the modification of the 2nd operation gestalt. 
[Drawing 5] It is the circuit diagram showing the conventional example of the 
active-matrix mold TFT-liquid-crystal display of a point sequential actuation method. 
[Drawing 6] It is a timing chart for explanation of the active-matrix mold 
TFT-liquid-crystal indicating equipment of the point sequential actuation method 
concerning the conventional example of operation. 
[Description of Notations] 

11 [ ~ A source driver, 15-1, 15-2, 25-1 to 25-4 / ~ A video-signal line, 16 / ~ A 
sampling switch group, 17-1 to 17-4, 27-1 to 27-8, 37-1 to 37-4 / ~ Each transfer 
stage of a shift register sw1-sw8 / — Sampling switch ] — A pixel, 12 ~ Cs line, 13 
— A scanning driver, 1 4, 24, 34 
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lf-^'yXT-fe5 C t fC J; o T^(7)f^»^SitTfi^^ 
-rys i g 2cD«f4:ft^~^fb-r§c:i:(i:^V\ tfc*=5o 

mmts.mo:>mmT$> o /ciix v'A^ig^-r 5 c i: t 

[0 0 3 6] 03{i. *5IBI©^2*j|Sif]^»C^S;SI« 

4t?8?ijOiii^iB?iJ«S-&^fyt»oT^LTl/^ 
5o t^c. ^^Stmit^ii, 'iMmmmt^v l d e 

0 1 , 2 . 3 , 4 ^ t -r § ffina^xsacsffl t /c 
[0 0 3 7] <io)mzmmBmitmmmmy;^(D 

[0 0 3 8] 4 3^»t«e)i«lfl^v 1 deo 1. 2, 3. 
4*H*CDWl«i«^^^y2 5-1. 2 5-2. 2 5-3, 2 

■^ntcim^^ys i g i~s i gso^^icnbx. 
4 ^(Dm^y^ y^mthLx 4 *(DiftftfH^^^ y 2 

5-1, 2 5-2, 2 5-3, 2 5-4©§^i;KtHty:/Uy 

^x-r-yf-sw i~s w8*^gM^nTv^§o -r^^D 
■5. ■y-y:/uy^x^'-y^swi~sw8©#-Wfl 
^^-rys i g i~s i g 8®=&^fc»M^ns -y-y^ 

'jy^'X-r -y^s w l~s w4. sw5~sw8cD^ffi 
iS7b^^tl.-?'n4*®Blft{SM^f^'f y2 5-1, 2 5-2, 2 

5-3, 2 5-4CSIi^nTl^§o 

[0 0 3 9] y-XF^-f'/^2 4tCii^ eitC, >'7hW- 
v^X^f (^153^^2 7-1, 2 7-2, 2 7-3, 2 7-4. 2 
7-5. 2 7-6. 2 7-7, 2 7-8) *^l§tJ5.nTV^5o il 
0>'7M^v'X^<7D=&K3l®2 7-1, 2 7-2, 2 7-3, 

2 7-4, 2 7-5, 2 7-6, 2 7-7, Z 1 -^hit. ^y 
7°y y^V-^;VXVh 1-1, Vhl-2, Vhl-3, Vhl 
-4, Vh2-1, Vh2-2, Vh2-3, V h 2-4A^)lif£:a 

;f3^4aSo ^LT. iin?>-9-y7°'; y^^v-^ybxv h i - 

1, Vhl-2, Vhl-3, Vhl-4, Vh2-1, Vh2- 

2, Vh2-3, Vh2-4li. ■9-y7'U y^^~X-^-yf- s w 

1 ~ s w 8 snso 

[0 0 4 0] -u-y:/'; y^'f^)\^7.y h i -i, v h i -2, 

Vhl-3, Vhl-4, Vh2-1, Vh2-2, Vh2-3, 
Vh 2-4:&4fiic-r?.tcafcO, ^-7 F l^v^X^C^fejI 
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mz 7-1-2 7-St,i. •y-VT'Uy^^'X-r-yf-s w l~s 

/^;l/XVhl-l, Vhl-2, Vhl-3, V h 1 -4, Vh 
2-1, Vh2-2, Vh2-3, V h 2-4^4lS-r§o 
[0 0 4 1] -r^&ti*.. Rfifa^^-<'y2 5-4t»M^ 
nfcX'f'yg's w 1 i:sw5ic#x.e.tl5-9->'7"'Uy^~ 
/^;l/XVh l-li:Vh2-K B^Wi^-^-l'yZ 5-3fcS 

M^nfcT.'f -y f- s w 2 i: s w 6 ?>n5-tJ-y :/'J 

yi'V^;l/7,Vh l-2i:Vh 2-2. B^«^^'l'y2 5-2 

tcg^^tlfcX'l' -yg^sw3i:sw7 tc#^ P.nS'y-y 
T'Uy^^V^^l'XVh l-3^Vh2-3. B;^ftfS^^Yy2 
5 -HcSi!^n/cX-r <y ^ s w 4 s w 8 fc-^x. BtlS 

/^-^•y:/L^v^J;5ti:, y^f/-?;l/XV h l- 

1, Vhl-2, Vhl-3, Vhl-4, Vh2-1, Vh2- 

2, Vh2-3, Vh 2-4^^fiSc-r5o 

[0 0 4 2] -^ibiCs mmt^'*)-yfvy'^7.-cy^s 

w l~s w8tC#^P,n?.'9->'7'';y^"V^;bXVh 1-1 
i;Vhl-2, Vh l-2i:Vh 1-3, Vhl-3i:Vhl- 
4, Vhl-4^Vh2-K V h 2-li: V h 2-2. Vh2- 
2i;Vh2-3, Vh 2-3i:Vh 2-4{i. i|SSK:t-/^- 

yy-ft^XoK. ^yf^)y^f^)Vxyh\-\, vh 

1- 2, Vhl-3, Vhl-4, Vh2-1, Vh2-2, Vh 

2- 3, y\\2~A^'^m-^. 

[0043] cl^cfc^tC. 4 video 

1, 2, 3, A^Xflt-t^^Mmm-f5^<D7'77-4 

U>'^V^;l/XVh 1-1, Vhl-2, Vhl-3, Vhl- 
4. Vh2-1, Vh2-2, Vh2-3, Vh2-4%4^-r 
'y7hPi^X^O^?E3l@2 7-1-2 7-8 

fi. ■9-y:/Uy^7"x-i'-y^s w l~s w8cr)9^. 
© Wifi^ ^ y t Kl^ $ n § X -< -y L T 
/^-v-y:/$-^t-r\ RS-Ti-X^-yg^tc^LTfi^-/^ 
-^>y:/$-<^5J;9tcbfci:i:Kj;t). m\%mm<D 

[0 0 4 4] C:cD^2||ffimitC*5V^Tfi, -^-^ 

yi^'X'f'y^ s w 1 , sw2, sw3, sw4, s 
w5, sw6, sw7, s wB^^^icMLT^y^i; 
yi^V^;l'XVh 1-1, Vhl-2, Vhl-3. Vhl-4, 
Vh2-1, Vh2-2, Vh2-3, V h 2-4^^^5 C 
fcjcDs -y-yT^Uyi^X-r-yf-s w 1, sw2. sw 
3, sw4, sw5, sw6, sw7, swS^ffl'Jrfc 

[0 0 4 5] ^©^ff$0lJ<O«fig^gl4iC^-ro HH*^^ 

0^&*^^<t3fc, ■9-y/uyi'*X'r>yg^swi, sw 

2, swS, sw4, sw5, sw6, sw7, sw8 



^2ffl-ro*rfc-r5o tr^^-^. ^yfvy^^7.4'y^ 
swli:sw2. sw3i:sw4> sw5i;sw6. s 
w7i:sw8^*fK-r5o iltltc^fL. y-XF^^/^ 
3 4fcioV^T. S/7hU->'X^:$:4gcD^3i©3 7-1, 
3 7-2, 3 7-3, 3 7-4TWL, iltxBifgjMgS 7- 

1, 3 7-2, 3 7-3, 3 7-4*^e.-9-y7'';y^'Vvyxv 

hl-1, Vhl-2, Vh2-1, V hZ-Z^milt^i^o 

[0 0 4 6] c:n6)-y-y7°uyi7"/^;i'XVh 1-1, Vh 

1-2. Vh2-1. Vh2-2*4^-r§fcafcoTfe> -9- 

yyuy^x-Tyf-s w i~s wScD^-fe, ra-oWfi 
{g^v^yti:SM$n§+fy7'uy^''x^-yg^cWLr 

fi;e--/^-5'y7°^-li-r\ Pft-TSX-i' -y ^KWLTtt 
y T'Sti:?. J; 9 ^y-:/') y i^v^;l/X v h 

1-1, Vhl-2, Vh2-1, yhZ-Z^^m-^Ch 

x\ rf-xh^%^?*-r\ L;b^fc«xv>~^^s-r§c 
[0 0 4 7] ±f3#*sfimiTtt, Kfit^mm 

[0 0 4 8] *fc, mmmm\z^\^^x{t. n-n^ 

x^mmmmt^Ti-u'^^^y'^-y s.-7.mmm^ 
^ f§« b fc ?«iiassB iiffl u fc^-a-tc o V ^ T IK 0^ L 

^y-fv yirLxjmmcxmm^mmt^T'i^^ji^ 
^y^-yj^-xmrnm^^mmLfcm^Bm^smmic 

mmimm^mx^^o 

[0 0 4 9] 

h u ^xsi?«iia^s« 

i^X-r>y^tc^tTt±:t-/^-^>yy2^i:^v^ctatc, 
tA^fel?if^-r§-9-y:/U y-^fT.^y^icMLXiit-;^ 
-y -/^-iJrS J; 5 }i:-9-y:/U > ^/■^;VX*3iBScLT# 
■9- y T' y y ^'x-r -y 9"^Siti-r 5 j: 5 f;: L fc ii i: J; 

^v^/ci6, d'-Xh^li^E^^i-rti:?^?^, 
h^>">*x^cDy-x/KW>«ffitffi^^^>o# 
>^ t ©Pi 5 L T 1' y o 

m 1 ] *5gH^©^ 1 mmmmM^i^mkmmy3^<D 
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m 3 ] *5ii8cD^ 2 %imim\m^§mmmii^(D 



1 1 ■■■11*^ 1 2-C s'y-fy. 13--X^^y¥y^ 
1 4, 2 4, 3 4--y-XF^'f^^s 15-1, 15 
-2, 2 5-1-2 5-4-!ftft«^^^X IQ-^yfV 
y^^X^y^m. 1 7-1-1 7-4. 2 7-1-2 7-8, 3 
7-1-3 7-A-i/y}-\yt^:^^<D^nmWi. s w l~s 
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«ia1 alo2 slg3 8lg4 slgS slaB 8lg7 



F 2H093 NA16 NA42 NC21 NC22 NC23 

NC34 ND15 NF04 

5C006 AA02 AA03 AAll ACll AC21 
AF43 BB16 BC12 BF03 FA22 

5C080 AAIO BB06 DD05 EE29 FFll 
GG12 JJ02 JJ04 



